Synergistic antinociceptive effects of alfentanil and propofol in the formalin test.
The present study was conducted to determine the combined analgesic effect of alfentanil and propofol in the formalin test. Diluted formalin was injected into the dorsal surface of the right hind paw in rats. Nociceptive behavior was determined by counting the number of flinches of the injected paw for 1 h after injection; a reduction in formalin‑induced flinching was interpreted as an antinociceptive effect. Isobolographic analysis was used to determine the type of antinociceptive interaction (additivity, antagonism or synergism). Extracellular signal‑regulated kinase (ERK) and c‑fos protein levels were also detected by western blot analysis to determine the potential mechanisms of the synergistic effect. Alfentanil, propofol or an alfentanil‑propofol combination had an antinociceptive effect in the formalin test. The median effective dose (ED50), value of the individual drug was also obtained. The derived theoretical ED50 for the antinociceptive effect (4.36 mg/kg) was different from the observed experimental ED50 value (2.51 mg/kg). The interaction between alfentanil and propofol that produced the antinociceptive effect was synergistic according to isobolographic analysis. Furthermore, the combination of alfentanil and propofol treatments may produce synergistically antinociceptive effects by inhibiting the phosphorylation of ERK1/2 and decreasing the expression of c‑fos in the spinal cord. These results demonstrated that combined treatment, with alfentanil and propofol, produced synergistic antinociceptive effects in the formalin test and may have therapeutic potential for the treatment of acute pain.